Oxidation of esterified arachidonate by rat liver microsomes.
Rat hepatic microsomal lipids were labeled with [U-14C]arachidonate and were then peroxidized by an NADPH-dependent iron pyrophosphate system. The extent of peroxidation was quantified by malondialdehyde production and arachidonate disappearance. Following peroxidation, the microsomes were centrifuged and the oxidation products were extracted from the supernatant. A linear correlation was found between malondialdehyde production and radioactivity in the supernatant. The pellet was treated with phospholipase A2 to cleave peroxidized products from the phospholipids. Exogenous phospholipase A2 activity was reduced by lipid peroxidation but this was overcome by using a high concentration of the enzyme along with the addition of melittin. The deesterified lipid products from the pellet were extracted and the fragments from the supernatant and the hydrolyzed pellet were separated by reverse-phase HPLC. Several different labeled polar products which coeluted with carbonyl-containing compounds (A285 and hydrazone formation) were found in both the supernatant and the pellet. In addition, many other carbonyl compounds were found which were not arachidonate-derived. The elution pattern of the fragments after 2 and 15 min of peroxidation were qualitatively identical; i.e., no product-precursor relationship was seen. This, along with the observation that peroxidation quickly ceased upon the rapid depletion of NADPH, suggests that propagation did not occur. Finally, the data indicate that cytochrome P-450 is not involved in microsomal lipid peroxidation since product formation is unaffected by the presence of carbon monoxide (80%) and no oxidation of phospholipid arachidonate occurs in the absence of iron.